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Approaching key political and scientific challenges with 
systems and complexity analysis
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IIASA Integrated Assessment Framework
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Narratives for post pandemic recovery
- understanding persistence of behavioral change
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Kikstra, J. , Vinca, A. , Lovat, F. , Boza-Kiss, B. , van Ruijven, B. , Wilson, C. , Rogelj, J. , Zakeri, B. , Fricko, O. , & Riahi, K. (2021). 

Climate mitigation scenarios with persistent COVID-19-related energy demand changes. Nature Energy 6 1114-1123. 

10.1038/s41560-021-00904-8.



Community water futures and solutions initiative (WFaS) 
- water stress according to SSP-RCP scenarios
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Multi-dimensional population dynamics
- demographic adaptation capacity 
projections (S.Korea)

12/23/2022
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Lutz, W. & Muttarak, R. (2017). Forecasting societies’ adaptive capacities through 

demographic metabolism model. Nature Climate Change 7 (3) 177-184. 

10.1038/NCLIMATE3222.



Systemic Risk and 
Resilience Group 
research scope –

Relationship between risk of 
loss and damage and the 
three key global 
agreements: Sendai, SDGs, 
and Climate Action
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Transformational risk management

9 (Deubelli & Venkateswaran, 2021)



Risk layering frameworks

10 (McQuistan & Mechler, 2022)



SYRR projects
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Name of Project Short description 

Flood Resilience 

Alliance

An innovative global partnership between research, development and humanitarian NGOs and the private 

sector that works together for making at step change with regard to policy, finance and the practice of 

managing floods and other climate-related hazards towards increased community resilience. 

https://floodresilience.net/
MYRIAD-EU Multi-hazard risk management for risk-informed decision-making in the EU is a EU project that aims to 

support  policy-makers, decision-makers, and practitioners to develop forward-looking disaster risk 

management pathways that assess trade-offs and synergies across sectors, hazards, and scales. The 

interlinkages between the different hazards and economic sectors will be studied in 5 pilots. 

https://www.myriadproject.eu/

PEERS: Co-developing 

Pathways Towards 

Climate Resilient 

Regions in Europe

Support at least 150 European regions and communities towards climate resilience by 2030. Develop a 

Resilience Maturity Curve to assess adaptation needs; step-by-step framework and supporting services of 

the Regional Resilience Journey; latest climate resilience and adaptation knowledge and data, behavioral 

change, governance, and engagement with a dedicated effort on financing

Climate risk and 

vulnerability 

assessment 

framework and 

toolbox (CLIMAAX)

Provide financial, analytical and practical support to stakeholder group, allowing an improvement of 

regional climate and emergency risk management plans; combined with Climate Adaptation policies and CC 

adapted Early Warning Systems and self-protection protocols of adequate actions to reduce community 

vulnerabilities.

https://floodresilience.net/
https://www.myriadproject.eu/


MYRIAD-EU

5 pilots serve 

as laboratories 

for systemic 

multi-hazard risk 

assessment and 

management. 

Each pilot 

focuses on the 

connections 

between 

different risks 

and at least 3 of 

the following 

economic 

sectors:



Flood Resilience Assessment – operationalizing resilience 

Advance 
knowledge…

Develop 
expertise…

Design 
strategies… 

To help communities improve their ability to deal with the impact of floods

Why focus on floods?

Floods affect more people globally than any other types of natural hazard.



Building people’s resilience to floods before the event will enable them to continue to 
develop their communities and improve their lives.

Start with measuring (FRMC tool)
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But: Only 13% of spending on aid goes into 
pre-event resilience & risk reduction, 87% 

goes to post-event relief.

We find: Every $1 invested in 
prevention saves $5 in future losses.

Pre-event 
resilience 

& risk 
reduction

Post-event 
relief

13%

87%

Why focus on resilience,
rather than relief and recovery?

$1 invested 
in 

prevention

$5 in 
future 
losses

$
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How Do We Define Resilience?

The ability of a system, community, or society to pursue its social, ecological, and economic development and 
growth objectives, while managing its disaster risk over time in a mutually reinforcing way

Individual:
Get a degree

Household:
Buy a vehicle

Small business:
Expand production

Community:
Electrify the community

Are the community members going to be able to achieve their 
goals in their planned timeframes?

There’s a 
flood event



• the inevitable role of subjectivity and values in the analysis of resilience

• resilience thinking starts with the premise that the social and ecological aspects of 
the study system are not identifiably separate 

• balance between internal and external forces (drivers and perturbations) acting on 
the system 
– Nodes and linkages, drivers and attributes, change over time, etc. 

No defined framework for measuring resilience
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How Do We Measure Resilience when…
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Risk Hazard Exposure= X X Vulnerability

Difference from Risk
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The Disaster Risk Management Cycle Lens

Preparedness

The precautionary actions 
taken prior to hazard events

Response
The actions taken during and 
immediately after a disaster to contain 
or mitigate disaster impactsCorrective Risk 

Reduction
The actions taken to reduce risk 
to already at-risk assets

Prospective Risk 
Reduction

The actions taken to avoid the build-
up of new or increased risks

Recovery
The actions taken after a disaster (either in 
the short- or long-term) to help people cope 
with disaster impacts

The DRM Cycle

Disaster
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The Five Capitals

The Five 
Capitals

Human: 
knowledge, education, 
skills, health

Social: 
social relationships and 
networks, bonds aiding 
cooperative action, links 
facilitating exchange of and 
access to ideas and resources

Financial: 
level, variability, and diversity of 
income sources and access to 
other financial resources that 
contribute to wealth

Physical: 
things produced by economic activity 
from other capital, such as 
infrastructure, equipment, 
improvements in crops, livestock, etc.

Natural: 
the natural resource base, 
including land productivity and 
actions to sustain it, as well as 
water and other resources that 
sustain livelihoods
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The 4Rs of Resilience

the ability to 
withstand a shock

Robustness

functional diversityRedundancy

the ability to contain losses and 
recover in a timely manner

Rapidity

the ability to mobilize 
when threatened

Resourcefulness
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The 7 Themes Lens

Physical assets in the community, such as buildings 
and their contents, productive assets, land, and 
infrastructure

Assets 

Livelihoods

The means through which community members 
make a living, including people's capabilities, 
income, and activities required to secure the 
necessities of life via income or subsistence

Natural
environment

The living and non-living components that occur 
naturally (are not made by humans), including 
natural features such as rivers, ecosystems, and the 
ecosystem services they provide

Life and health

The protection of human life and 
supporting human physical health

Social norms

Informal agreements that govern people’s 
behavior

Governance

Formal/official and informal/unofficial 
organizations and institutions, and their 
operations, that govern life in the community

Lifelines

Essential systems or critical infrastructure that 
provide the necessities for meeting the 
community's needs



22

The Sources of Resilience

▪ Based on the community’s assets and 
complementary resources that sustain and 
improve their wellbeing

▪ Take into account the multiple dimensions of 
resilience

▪ Serve as proxies before a flood to measure how 
a community fares, or how it performs after a 
flood

44 sources defined in the
FRMC framework





FRMC concept 

FRMT: Flood Resilience Measurement Tool 
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The Zurich Alliance – Holistic organization for systematic research and implementation

Work streams

Research Advocacy Knowledge
Community 
Programs

Research & 
Knowledge 
Integration



Alliance 2.0 Community programs



A community largely defines itself, be it by physical, administrational, social or other bonds that make it 
form a unit.

27

Prakashpur

Mahendranagar

Nuevo Mundo, Mexico

How Do You Define a Community?
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Data collection

Household Surveys

Household data collection is a 
structured interview between 
the local field team and 
individual households, usually 
held in the interviewee’s 
home.

Focus Group Discussions

A focus group session consists of a 
number of pre-invited respondents 
(ideally no more than 20) participating 
in a structured conversation. The 
discussion is moderated by the local 
field worker.

Key Informant Interviews

Key informant interviews are in-depth interviews with 
people who have specialist knowledge about the 
community and the subject.

Secondary Source Data

Secondary data is data that has been already collected or is 
readily available. This may include:

▪ Information from prior projects or other organizations
▪ Census data
▪ National or international data including online or offline 

government data
▪ Data from hazard/vulnerability assessments and risk 

maps



Upscaling community efforts –
Loss and Damage fund 
(COP27)
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(Pill, 2022)

a. Early warning systems

b. Emergency preparedness

c. Slow onset events

d. Irreversible and permanent loss and 

damage

e. Comprehensive risk assessment 

and management

f. Risk insurance facilities, climate risk 

pooling and other insurance 

solutions

g. Non-economic losses

h. Resilience of communities, 

livelihoods and ecosystems. 



Addressing the response gap
- bolster immeasurable
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How to finance according to 

• Climate attribution

• Measure slow-onset events 

(SOE) and Non-economic 

Losses (NELs)

• Identify appropriate financial 

instruments 

• insurance, catastrophe 

bonds, social protection 

schemes, contingency 

funds, tax, levy, etc.
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